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Objective/Background: To examine how demographic and injury characteristics identify satisfaction with life
(SWL), and assess the differential effects of a wellness intervention by baseline SWL groups.
Design: Baseline and longitudinal analysis of a randomized controlled pilot intervention using decision tree
regression and linear mixed models.
Setting: Community based.
Participants: Seventy-two individuals with spinal cord injury (SCI) were randomized to an intervention group
(n = 39) or control group (n = 33). Participants were aged 44.1 ± 13.0 years and 13.1 ± 10.6 years post-
injury. Most participants were male (n = 50; 69.4%) and had paraplegia (n = 38; 52.7%). Participants were
classified as high versus low SWL at baseline using a cutoff score of 20.
Interventions: The intervention aimed to increase self-efficacy, and in turn, increase engagement in health-
promoting behaviors related to SWL. Six 4-hour in-person workshops were conducted over a 3-month
period led by experts and peer-mentors who were available for support.
Outcome measure(s): Self-efficacy for health practices, secondary condition severity, health-promoting
behaviors, perceived stress, and SWL.
Results: At baseline, participants with low SWL were recently injured (<4.5 years), while persons with high
SWL were married and younger (<49 years old). Intervention participants with low SWL at baseline
significantly improved SWL over time compared to those with high SWL (P = 0.02).
Conclusion: Certain injury and demographic characteristics were associated with SWL, and intervention
participants with low SWL at baseline improved their SWL over 2 years. Healthcare providers should
consider time post-injury, marital status, and age in identifying individuals at risk for low SWL that may
benefit from wellness interventions.
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Introduction
Satisfaction with life (SWL) generally decreases immedi-
ately after spinal cord injury (SCI).1 Individuals with
SCI often struggle to learn how to complete daily
living tasks following injury.2 High rates of unemploy-
ment, low income, and rehospitalizations following

injury all reduce independence.3,4 Although increases
in SWL typically occur in the years following injury,
individuals with SCI overall report lower SWL than
the general population.5,6

The Moss-Morris model of adjustment to chronic
illness highlights critical factors in psychological, phys-
ical, and social adjustments and overall well-being (i.e.
affect, distress, and relationships).7 This theory posits
that factors outside an individual’s control including
personal background, illness specific, and background
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social and environmental factors impact adjustment.7

Further, critical key events and ongoing illness stressors
may contribute to negative trajectories of adjustment
because they lead to a disruption in an individual’s
emotional equilibrium and SWL. Demographic factors
and injury characteristics fit within these areas of the
working model of adjustment and identifying factors
that put those at risk for negative adjustment following
SCI may be critical to ameliorate trajectories.
Previous studies show mixed findings about the link

between personal characteristics and SWL following
injury, which hinders provider capability in effectively
identifying patients at risk for negative adjustment.
Some demographic factors positively associated with
SWL include being Caucasian, female, employed,
married, and with higher income.6,8–12 Injury character-
istics negatively associated with SWL include 1 year or
less post-injury, assistive device use, lower functional
status, hospitalizations, and secondary con-
ditions.6,9,13,14 However, one study showed that these
factors (i.e. injury level or completeness, age, or years
post-injury) did not play a meaningful role in reported
measures of psychological well-being.15 Other investi-
gations highlighted mixed evidence for other factors
such as sex, social integration, and employment which
were not associated with SWL.3,16 Therefore, more
research is needed to identify personal characteristics
that are shared by individuals reporting low SWL.
Wellness interventions for individuals with SCI often

target lifestyle behaviors and SWL. These types of inter-
ventions can be effective for improving health-related
quality of life (HR-QOL), mobility, depression, self-
rated health, self-efficacy, well-being, and general
QOL.17–21 These interventions cohere within the
Moss-Morris model of adjustment by targeting cogni-
tive and behavioral factors that may aid in positive
adjustment.7 For example, a 6-month peer led self-man-
agement intervention for individuals with SCI versus
usual care reported greater SWL, increased service use,
and decreased social/role activity limitations among
intervention participants.22 However, the results from
these interventions often lack statistical significance
and instead report “positive trends” and do not
account for the impact of demographic and injury
characteristics in these changes.
Zemper et al.23 developed a holistic wellness interven-

tion in individuals with SCI called “Well on Wheels”
(WOW). The WOW intervention was created using
social cognitive theory (SCT) behavior change concepts
aimed at improving SWL in individuals with SCI. This
intervention targeted behaviors derived from the
Stuifbergen’s model of QOL in individuals with

chronic disabling conditions.24 The preliminary results
of this investigation suggested that from baseline to 7-
month post-intervention, intervention group partici-
pants reported positive trends in improvement in self-
efficacy, secondary conditions, and health behaviors,
but no significant differences between-group
changes.23 However, the role of baseline SWL on longi-
tudinal outcomes in this intervention has not been
assessed. Evaluating interventions for understanding
who benefits the most, beyond differences in overall
group means, is important for refining intervention con-
tents and identifying those most likely to benefit from an
intervention. In the case of examining changes in SWL
after a wellness intervention, examining baseline SWL
may have some value for understanding its role in the
potential effectiveness of a wellness intervention.
The current study was a secondary analysis of baseline

and longitudinal follow-updata from individualswhopar-
ticipated in the WOW intervention. We first sought to
identify subgroups of individuals with high versus low
SWL at baseline. It was hypothesized that certain demo-
graphic and injury characteristics could correctly identify
individuals with low SWL and who may show changes
in outcomes following the intervention. Second, we
assessed the differential effects of the WOW intervention
by baseline SWL group. We expected that individuals in
the lowSWLgroupwould show larger improvements rela-
tive to those in thehighSWLgroup inprimaryandsecond-
ary outcomes at 3 months, 7 months, 1-year post-
intervention, and 2-year post-intervention.

Methods
Participants
Individuals were recruited from several locations includ-
ing an outpatient SCI clinic in the Department of
Physical Medicine and Rehabilitation at the University
of Michigan Health System, the University of
Michigan SCI Model Care System database (SCIMS),
and the mailing list for the Center for Independent
Living in Ann Arbor. All participants who completed
baseline questionnaire data for the WOW intervention
were included in this analysis. The WOW intervention
was a randomized controlled pilot trial of a holistic well-
ness intervention for individuals with SCI, as previously
described.23 Inclusion criteria for participation included
SCI of C5 and below, American Spinal Injury
Association (AIS) Impairment Classification Scale A–

D, being 18–80 years old, and at least 1-year post-
injury. Exclusion criteria included the diagnosis of cog-
nitive deficits such as traumatic brain injury or demen-
tia, medical problems that could impose a health risk
(e.g. myocardial infarction), and primary disability not
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due to SCI. Ninety-eight individuals expressed interest
in the study after screening and completed a survey
that was returned to the study team. Investigators used
surveys to confirm eligibility. Fifteen individuals were
deemed ineligible for the study, and 83 individuals
were enrolled, however, only 72 provided informed
consent, completed the baseline assessment, and were
randomized.

Measurements
Demographics variables
Participants self-reported their age, sex, race, education,
employment, and marital status.

Injury characteristics
Years post-injury was estimated by subtracting each par-
ticipant’s age at injury from their age at baseline.
Participants reported their level of injury as paraplegia
or tetraplegia and was confirmed by a physician AIS
examination.

Satisfaction with life
The Satisfaction with Life Scale (SWLS) was used to
measure global cognitive judgments of satisfaction
with one’s life.25 The SWLS is a five-item scale, each
item rated on a seven-point Likert scale and with
scores ranging from 5 to 35. A score of 20 represents
the neutral point on the scale and lower scores indicate
less satisfaction.26 The SWLS has been used in investi-
gations that included individuals with SCI.6,10,27

Self-efficacy for health practices
The Self-rated Abilities for Health Practice Scale
(SAHP) was used to assess self-efficacy to implement
health-promoting behaviors.28 The scale includes 28
items rated on a five-point scale from 0 (not at all) to
4 (completely). Total scores range from 0 to 112 with
higher scores indicating greater self-efficacy.

Health-promoting behaviors
Personal health-promoting habits were assessed with the
Health-Promoting Lifestyle Profile II (HPLP).29 Fifty
two items are rated on four-point Likert scales ranging
from never (1) to routinely (4). Total scores range
from 52 to 108 with higher scores indicating greater
health-promoting behaviors.

Secondary condition severity
The Secondary Conditions Scale (SCS) is used to report
new problems related to SCI.30 The scale was modified
from reporting over the past year to over a 3-month
period to be appropriate for the data collection time
points. Sixteen common secondary conditions related
to SCI were rated on four-point Likert scales ranging

from 0 (not a problem) to 3 (significant or chronic
problem). Scores were summed to determine a total
score that ranged from 0 to 48, with higher scores indi-
cating greater severity of secondary conditions.

Perceived stress
The Perceived Stress Scale (PSS) measures the degree to
which situations in one’s life are appraised as stressful.31

Ten items are rated on five-point Likert scales ranging
from never (0) to very often (4). The total score is
obtained by reversing responses to the four positively
stated items and then summing across all items, there-
fore high scores indicate higher stress levels.

Intervention
The WOW intervention included six 4-hour workshops
over a 3-month period followed by a 4-month tapering
period. Intervention workshops included four modules:
lifestyle management (sexual health and stress manage-
ment), physical activity, nutrition, and preventing sec-
ondary conditions. The overall goal of the intervention
was to increase self-efficacy, which in turn, would
increase engagement in health-promoting behaviors
related to increased SWL.24 Didactic and experiential
components based on SCT behavior change strategies
were utilized to keep participants involved and engaged
including experiential exercises, observational learning,
self-monitoring, and goal setting.32 Two peers with SCI
from local centers for independent living served as mod-
erators whose role was primarily support and guidance.
Professionals involved in curriculum modifications
taught specific course areas (e.g. exercise modules
taught by a physical therapist). Following the six work-
shop sessions, all intervention participants attended an
individual coaching session with facilitators to outline
individualized goals for the 4-month tapering period.
Two follow-up phone calls were conducted by research
assistants during tapering period to discuss individua-
lized goal attainment and barriers. A detailed description
of the intervention can be found elsewhere.23

Statistical analyses
Descriptive analyses were used to identify high
(SWLS ≥ 20) and low (SWLS < 20) SWL groups
based on bimodal distribution of the data, where two
latent groups empirically appeared to manifest. The
Classification and Regression Tree (CART) method
was then used to split data into segments with partici-
pants that are as homogenous as possible with respect
to SWL status (dependent variable). Based on the pre-
vious literature,3,8–14 demographic and injury character-
istics associated with SWL were included as the
predictor variables of interest (independent variables),
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including the number of years post-injury, AIS comple-
teness, age, marital status, sex, race, education, and
employment. The Gini index was used as the criterion
for identifying the target group (low SWL); this
method splits the nodes to find variables that are
shared with respect to SWL group, aiming to create
child nodes that are as homogenous as possible.
Criteria were also determined for minimum cases per
node; minimum cases in a parent node of ≥30% of
the sample (n ≥ 21) and in a child node ≥15% of the
sample (n ≥ 10). Results of 10-fold cross-validation
were evaluated to avoid overfitting the model.
Linear mixed model analyses were used to examine

the relationship between SWL group on primary and
secondary outcomes over time. Fixed factors included
a full factorial of SWL group and time. The time vari-
able included all five time points with baseline (T1) as
the reference. Dependent variables of interest included
the primary (SWL and self-efficacy for health practices)
and secondary outcomes (health-promoting behaviors,
secondary condition severity, and perceived stress).
Covariates of interest (i.e. demographic variables and
injury characteristics) were included for each outcome
based on theoretical associations. Significant covariates
were then included in the model as an interaction term
(i.e. Covariate × SWL group × Time) to identify any sig-
nificant differences in groups. None of the covariates
(e.g. marital status) assessed for significant interactions
terms (e.g. marital status × group) were significant and
therefore the unadjusted models were presented. An
autoregressive covariance structure was utilized due to
assumed correlation among the time points for each par-
ticipant. P values were obtained by likelihood ratio tests
for the model fixed effects.

Results
Descriptive
Table 1 provides sociodemographic and injury charac-
teristics of the 72 participants who enrolled in the
WOW intervention. Mean age at baseline was 44.1 ±
13.0 years and time post-injury was 13.1 ± 10.6 years.
Sixty-nine percent were male, 52.8% identified as
having paraplegia, and 45.8% had complete injuries
(AIS-A). The majority of the participants were white
(88.9%) and had at least some college education
(69.4%). Participants ranged in their employment and
marital status with the largest portions being unem-
ployed (45.8%) and married (47.2%).

Predicting baseline SWL groups
Mean SWLS score at baseline was 20.7 ± 8.0 for the
total sample, 26.9 ± 4.2 for high SWL group, and

12.9 ± 3.7 for low SWL group. At baseline, the only sig-
nificant difference between groups was marital status,
with more individuals who were married in the high
SWL group (Table 1).
Figure 1 shows the results of the CART decision tree

with five terminal nodes predicting baseline SWL group
status. Low reported SWL was most likely in partici-
pants ≤4.5 years post-injury (70%). Among participants
who were >4.5 years post-injury, those who were single
or divorced and ≤17.5 years post-injury were most
likely to report low SWL (61% vs. 27%). Participants
who were >4.5 years post-injury and married reported
high SWL (76%). However, among these married par-
ticipants, age ≤49 years was a significant predictor of
high SWL (0% vs. 42%). Calculated risk estimates for
the tree were 0.29 ± 0.05 indicating that the SWL
group status predicted by the tree was wrong for 29%
of the cases. The decision tree model using sociodemo-
graphic and injury characteristics correctly predicted
71.9% of participants with low SWL and 70.0% of par-
ticipants with high SWL.

Table 1 Baseline sociodemographic and injury characteristics
of Well on Wheels full study sample, high vs. low SWL group.

Full sample
(N = 72)

High SWL
(N = 40)

Low SWL
(N = 32)

Age at enrolment (years) 44.1 ± 13.0 44.3 ± 13.3 43.9 ± 12.9
Years post-injury 13.1 ± 10.6 15.2 ± 11.6 10.6 ± 8.8
Sex (n (%))
Female 22 (30.6) 15 (68.2) 7 (31.8)
Male 50 (69.4) 25 (50.0) 25 (50.0)
Level of injury† (n (%))
Paraplegia 38 (52.8) 18 (47.4) 20 (52.6)
Tetraplegia 30 (41.7) 20 (66.6) 10 (33.3)
ASIA completeness† (n (%))
Complete (A) 33 (45.8) 21 (63.6) 12 (36.4)
Incomplete (B–D) 34 (47.2) 17 (50.0) 17 (50.0)
Normal (E) 1 (1.4) 0 1 (100.0)
Race (n (%))
White 64 (88.9) 37 (57.8) 27 (42.2)
Not-White 8 (11.1) 3 (37.5) 5 (62.5)
Education† (n (%))
High school 21 (29.2) 9 (42.9) 12 (57.1)
Some college 25 (34.7) 14 (56.0) 11 (44.0)
College degree or more 25 (34.7) 16 (64.0) 9 (36.0)
Employment (n (%))
Unemployed 33 (45.8) 19 (57.6) 14 (42.4)
Employed 23 (31.9) 13 (56.5) 10 (43.5)
Retired 16 (22.2) 8 (50.0) 8 (50.0)
Marital status (n (%))
Single 27 (37.5) 12 (44.4) 15 (55.6)
Married 34 (47.2) 24 (70.6) 10 (29.4)
Divorced 11 (15.3) 4 (36.4) 7 (63.6)
Primary outcome
SWLS 20.7 ± 8.0 26.9 ± 4.2* 12.9 ± 3.7*

SWLS = Satisfaction with Life Scale.
*Significant differences P < 0.05.
†Missing baseline values: Level of injury = 2, ASIA = 2,
Education = 1.
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Longitudinal intervention group change by SWL
status
At baseline, there were significant differences in inter-
vention group participants by SWL group with those
with low SWL on average fewer years post-injury and
more incomplete injuries. There was a significant SWL
group × time interaction (P = 0.02). Individuals with
low SWL at baseline showed greater change in SWLS
scores over time than those high at baseline (Table 2).
There were also significant main effects of both SWL

group (P = 0.001) and time (P = 0.01). Potential
regression to the mean of low SWL group using the
expected difference in the values between baseline and
post-intervention scores if no significant changes
occurred were evaluated as described in Linden et al.,
and did not affect the conclusions as the effect was
<1.5 points.33

The other primary outcome of interest was SAHP.
There was no significant SWL group × time interaction
or main effect for SWL group. There was a significant

Figure 1 Classification and Regression Tree (CART) high and low baseline satisfaction with life (SWL).

Table 2 Satisfaction with Life Group Primary Outcomes Baseline (T1) to 2-year post-intervention (T5) (N = 39).

SWLS
95% CI

SAHP
95% CI

Estimate (SE) LB UB Estimate (SE) LB UB

Intercept 12.06 (1.22)*** 9.64 14.49 91.31 (4.16)*** 83.08 99.55
SWL group 13.68 (1.59)*** 10.52 16.83 −4.70 (5.42) −15.43 6.02
Time 2 3.64 (1.72)* 0.24 7.04 3.23 (6.52) −9.67 16.14
Time 3 4.71 (1.73)** 1.29 8.12 −1.45 (7.21) −15.71 12.81
Time 4 5.38 (1.74)** 1.93 8.83 12.95 (7.96) −2.81 28.70
Time 5 6.24 (1.56)*** 3.14 9.34 −10.37 (8.42) −27.07 6.33
SWL Group × Time
High Time 2 −4.21 (2.20) −8.56 0.13 8.77 (8.37) −7.78 25.32
High Time 3 −5.16 (2.16)* −9.44 −0.88 0.04 (9.02) −17.80 17.89
High Time 4 −6.21 (2.11)** −10.40 −2.03 −8.39 (9.69) −27.56 10.78
High Time 5 −5.75 (1.89)** −9.50 −1.99 10.21 (10.34) −10.31 30.72
AR(var) 23.72 (7.74)** 17.41 32.30 277.23 (34.57)** 217.12 353.97
AR(rho) 0.68 (0.06)** 0.55 0.78 0.05 (0.12) −0.18 0.27

Referent Low Satisfaction with Life Group and Baseline Time 1.
SWL, Satisfaction with Life; 95% CI, 95% confidence interval; LB, lower bound; UB, upper bound; AR(var), residual variance of
dependent variable at each time point; AR(rho), autocorrelation.
*P < 0.05, **P < 0.01, ***P < 0.001.
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main effect of time across both groups (P = 0.04), but
post hoc analyses showed no significant differences
between specific time points (Table 3).
HPLP was included as a secondary outcome. There

was no significant SWL group × time interaction or
main effect for SWL group. However, there was a sig-
nificant main effect of time where HPLP scores
decreased over time across both groups (P = 0.04) but
post hoc analyses showed no significant differences
between specific time points. Similarly, there were no
significant SWL group × time interaction or main
effects for SWL group or time for SCS and PSS out-
comes (Table 3).

Discussion
This study identified years post-injury, marital status,
and age as significant factors associated with SWL fol-
lowing SCI. Participants who were recently injured
(<4.5 years) were more likely to have low SWL at base-
line, while those who were injured longer (>4.5 years)
and married reported high SWL. Additionally, partici-
pants that were less than 49 years old, married, and at
least 4.5 years post-injury all reported high SWL. The
demographic and injury factors shared by individuals
with low versus high baseline SWL fit well within the
Moss-Morris working model of adjustment to chronic
illness as important underlying factors associated with
positive or negative adjustment.7

Our results are important because individuals with
SCI report lower levels of SWL than the general popu-
lation.34 The first-year post-injury is well documented
as a sensitive period during the rehabilitation process
in which physiological and psychological factors shift

in both positive and negative directions.1 Previous
studies report good or excellent QOL in the majority
of individuals 20 years or more post-injury and similar
levels of SWL compared to same aged peers 10 and 15
years post-injury.15,16 Our findings highlight the impor-
tance of further examining individuals not just 1 year
post-injury, but up to 4.5 years given the potential risk
of low SWL. Individuals in this study tended to report
higher SWL more years after injury which may be an
opportunity to use interventions to improve SWL
sooner after injury.
This investigation identified other factors that were

associated with SWL in addition to years post-injury
that should be considered in supporting positive adjust-
ment. Marital status was identified as a predictor of
SWL at baseline. This finding fits within the Moss-
Morris model of adjustment as a social and environ-
mental factor that can impact ongoing illness stressors.
Married individuals on average report greater SWL
than those who are single or divorced.35 However, the
mechanism for the association between marital status
and SWL is not well established. Three perspectives
highlighted in the literature include selection as well-
adjusted individuals may be more likely to get
married, social support or social integration, or struc-
tural symbolic interactionism perspective based on
sociological views of the self.35

Structural symbolic interactionism perspective
focuses on unique roles crucial to individual identity
(e.g. partner, parent, sibling, etc.) in which a spousal
role would be a higher order commitment tied closely
to identity and self-esteem.36 The most commonly
accepted explanation is social support, having a

Table 3 Satisfaction with Life group secondary outcomes baseline (T1) to 2-year post-intervention (T5) (N = 39).

SCS Severity
95% CI

HPLP
95% CI

PSS
95% CI

Estimate (SE) LB UB Estimate (SE) LB UB Estimate (SE) LB UB

Intercept 19.63 (3.66)*** 12.39 26.86 132.75 (5.58)*** 121.71 143.79 31.06 (1.37)*** 28.35 33.78
SWL Group 4.85 (4.76) −4.57 14.28 −3.31 (7.26) −17.69 11.06 1.98 (1.79) −1.56 5.52
Time 2 −1.90 (5.73) −13.24 9.24 0.98 (8.73) −16.31 18.26 −0.70 (2.15) −4.95 3.56
Time 3 −4.31 (6.31) −16.79 8.17 −5.72 (9.64) −24.80 13.36 0.81 (2.38) −3.89 5.51
Time 4 −8.38 (6.94) −22.11 5.35 9.10 (10.51) −11.69 29.89 0.44 (2.63) −4.76 5.64
Time 5 −5.43 (7.15) −19.62 8.75 −16.88 (11.82) −40.32 6.55 −6.24 (2.81)* −11.80 −0.68
SWL Group × Time
High Time 2 −6.17 (7.35) −20.72 8.37 17.90 (11.02) −4.27 40.08 −0.01 (2.76) −5.47 5.45
High Time 3 2.89 (7.90) −12.73 18.52 3.78 (12.07) −20.11 27.68 −4.48 (2.97) −10.37 1.40
High Time 4 2.23 (8.44) −14.46 18.93 −0.46 (12.77) −25.73 24.81 −1.49 (3.20) −7.82 4.84
High Time 5 2.76 (8.76) −14.61 20.14 11.43 (14.63) −17.58 40.44 3.93 (3.45) −2.91 10.77
AR(var) 214.09 (26.97)** 167.26 274.04 497.81 (63.62)** 387.51 639.51 30.15 (3.75)** 23.62 38.49
AR(rho) 0.15 (0.11) −0.06 0.35 −0.20 (0.12) −0.42 0.04 0.01 (0.10) −0.19 0.21

Referent Low Satisfaction with Life Group and Baseline Time 1.
SWL, Satisfaction with Life; 95% CI, 95% confidence interval; LB, lower bound; UB, upper bound; AR(var), residual variance of
dependent variable at each time point; AR(rho), autocorrelation.
*P < 0.05, **P < 0.01, *** P < 0.001.
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supportive partner may buffer individuals from stressful
life events such as periods of low income, and also
emotional benefits of a long-term committed relation-
ship.35 Specifically, for individuals with SCI partners
may serve as caregiver support, which can be integral
to managing health.37 Further research is needed explor-
ing other mediators that may influence the relationship
between SWL and marital status including measures
of social support, adjustment and positive affect prior
to marriage, and structural symbolic interactionism.
Younger individuals, more than 4.5 years post-injury,

who were married were identified as a protected group
of individuals with SCI who all reported high SWL.
Age is an important personal background factor to con-
sider in the adjustment process as younger individuals
with SCI may vary from older individuals. Age is associ-
ated with social participation; younger individuals gen-
erally reporting more social participation and ease in
community reintegration.38 Therefore, in the Moss-
Morris working model of adjustment, age may be con-
founded with background social and environmental
factors (i.e. social support and relationships with
others) that must be considered in conceptualizing the
association between age and SWL. Therefore, this
study provides a more comprehensive picture of how
marital status, age, and years following injury interact.
These interactions provide valuable information to clin-
icians helping them better identify individuals with SCI
most at risk for low SWL in different periods of
rehabilitation.6,10,11

Participants from the WOW intervention improved
SWL over the 2-year follow-up period. At baseline,
mean SWL in this sample was lower than the general
population mean.25 Therefore, many individuals in the
WOW intervention were at risk for negative physical,
social, and psychological adjustments and had the
potential to benefit from a wellness intervention.
Generally, global SWL is considered a stable construct
when measured longitudinally,14,39 however, our study
shows that the WOW intervention participants in the
low SWL group significantly improved. Participants in
the high SWL group on average maintained above
average SWL. Strategies from this intervention may
provide resources to help improve SWL in individuals
with low baseline SWL.
Our findings showed no significant differences in

improvements in self-efficacy for health practices, sec-
ondary conditions, or health-promoting behaviors by
baseline SWL group over a 2-year follow-up period.
Time effects for self-efficacy and health-promoting
behaviors in this study indicate that these outcomes
are variable over time or regress toward the mean.23

Previous findings from the first to third time point in
the WOW study showed no significant difference
between intervention and control group on self-efficacy
for health practices, secondary conditions, or most
health-promoting behaviors. Although WOW was
based on the Stuifbergen’s model of QOL in individuals
with chronic disabling conditions,24 change may occur
over a longer period of time than initially expected or,
as our results suggest, not all individuals change uni-
formly. If only averages are used, true effects of an inter-
vention like WOW may be missed. This model
highlights self-efficacy, secondary conditions, and
health-promoting behaviors as the antecedents to QOL
in individuals with chronic disabling conditions. These
variables may be associated with QOL in individuals
with SCI, but the underlying mechanisms and direction
of changes may be different. For example, individuals
with higher SWL following injury may have more
resources to take care of themselves and therefore
experience fewer secondary conditions and barriers
since greater secondary conditions and barriers are ante-
cedents to SWL.24

Limitations
Limitations in this study include small sample size and
homogeneity of certain demographic characteristics
(e.g. 89% white). This sample may not be representative
of other cohorts of individuals with SCI because they
enrolled in a wellness intervention. In light of this, our
decision tree model should be tested in larger and
more diverse samples. Additionally, SWL was split by
distribution to establish high and low groups, which
can lead to underestimations of regression to the mean
effects as described by Linden et al.33 and it is possible
that some participants in the low or high SWL group
may have been misclassified based on the baseline
measure alone. Future studies should also examine the
impact of socioeconomic status as recent findings from
Krause et al.40 highlight the moderating effect of socio-
economic status on changes in SWL for individuals with
SCI. Parental status is an additional metrics of interest
for future research given its impact on social partici-
pation and SWL. It is also possible that changes in
SWL for this study were primarily due to variability
over time or other variables that were not measured
such as intervention engagement and the dose of the
intervention may have not been sufficient to elicit
changes in self-efficacy. Therefore, we suggest further
examination, specifically in individuals with SCI, of
the causal direction and associations among secondary
conditions, self-efficacy, barriers, resources, acceptance,
and health-promoting behaviors. More effective
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interventions to aid adjustment can be developed once
the direction of these relationships is better understood.

Conclusion
Overall, practitioners need toconsidermarital status, years
post-injury, and age when working with patients during
rehabilitation as individuals with low SWL may share
common features that can be identified by collecting
demographic information continuously. Individuals who
aremore recently injured are at risk for lowSWLandprac-
titioners have the chance to provide them with important
resources such as wellness interventions to aid this
process. Individuals should be tracked over time since
SWL appears to be amenable to change. Further, individ-
uals who lack a strong support system should be identified
as they are most likely to feel isolated and report psycho-
logical distress. Our results indicate that marital status is
a key background social and environmental factor in
adjustment in that having a partner is associated with
higher SWL for individuals with SCI.
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